erythropoietic status of these uremic and anephric individuals forms the basis of this report, the results of which fail to demonstrate complete dependence of erythropoiesis on the presence of renal tissue in mnan. (7) . Plasma iron turnover and red cell production rates were estimated with Fe59 by techniques previously described (8 5) Erythropoietin assays. Plasma erythropoietin levels were estimated both at rest and before and after the induction of anoxia. Alcoholic extracts (9) of 100-ml samples of plasma were assayed in polycythemic mice (10) . Both Fe' uptake by circulating erythrocytes and the reticulocyte responses were measured. In neither bioassay system were the erythropoietic activities of these plasma extracts greater than those of control plasma extracts or of saline.
Results

1)
The peripheral blood counts of the patients at the time of their initial bone marrow and isotope studies are shown in Table II . 2) Cytologic examinations of bone marrow from these patients were not of predictive value when related to measurements of effective red cell production with Fe59. Some selected oil immersion fields from Patients 3, 4, and 5 are shown in Figure 1 . Contrary to results in dogs (5, 6, 11) , erythroid cells were apparent in all of the preparations, but the marrow smears of these patients tended to be hypoplastic. The marrow iron stores were uniformly increased.
3) Table III presents the data derived from the studies with Fe59 and Cr51. Figure 2 portrays the plasma Fe59 clearance and red cell Fe59 uptake curves. Figure 3 shows the results of in vivo scanning of liver, spleen, and sacrum in Patients 2, 3, 4, and 5. These data are in no way distinctive from data derived from similar examinations of uremic individuals (12) . Erythropoiesis was suppressed, but the degree of suppression of erythrocyte production was certainly no more striking than that observed in patients with chronic renal disease. In fact, Patient 5, whose kidneys remained in situ, had one of the poorest red cell production rates of the group. In addition, Patient 4, who had been uremic for only 10 oxygen saturation were at the low levels recorded in Table III (18) (19) (20) also supports the importance of the kidney as a source of this hormone. On the contrary, reports concerning erythrocytosis with or without increased erythropoietin production in association with cerebellar and hepatic tumors in man (21, 22) indicate that extrarenal neoplastic tissues may also influence erythropoiesis. Erslev's studies of the rabbit (1, 2) firmly demonstrate lack of dependence of erythropoiesis on the kidney in this animal. In addition, studies of erythropoietic activities in non-neoplastic extrarenal tissue extracts (23, 24) and of erythropoietic responses in anephric rabbits and rats (24, 25) have been interpreted to indicate a less restricted site of erythropoietin synthesis and broader control of erythropoiesis. Indeed, recent evidence indicates that certain products of red cell hemolysis may themselves contribute to stimulation of erythropoiesis (26) .
None of our patients had detectable erythropoietin in extracts of their plasma. However, the development of more sensitive methods might reveal its presence. Gallagher, McCarthy, and Lange (27) and Naets and Heuse (6) have also noted that anemic uremics usually have no erythropoietin detectable in their plasma. Although these workers interpret their data to support the view that "the erythroid failure of uremia is due to inability of the diseased kidney to produce erythropoietin" (27) , it is clear that many other plasma inhibitors created in the uremic syndrome may combine to reduce the detectable erythropoietin in a crude plasma extract. In addition, serious interference with the morphology of HeLa (28) The results of study of the anephric men described here, and of a similar study performed several years ago by Rees and his co-workers (35) , support a broad view of the regulation of erythropoiesis in man. The Cr5' measurements, although brief, agreed with previous findings of hemolysis in uremia and particularly in the renoprival state (36) . The Fe59 studies showed that the anephric patients, in common with other uremics, all exhibited relative bone marrow failure in that they did not maintain an adequate marrow response to the shortened erythrocyte survival and low total red cell volume. But it must be emphasized that the anephric patients produced red cells as well as do uremic individuals whose kidneys remain in situ. Furthermore, anephric man may increase his red cell production rate well above normal, as demonstrated by Patients 3 and 4. These facts provide strong evidence against complete dependence on renal tissue for red cell production in man. It should also be noted that the anephric patients maintained adequate circulating leukocytes and platelets.
Our studies do not settle the question of the source of erythropoietin, since the hormone was not detected at any time. If erythropoietin is necessary for any erythropoiesis in man, the kidney is certainly not its sole source. On the other hand, erythropoietin may not be necessary for the stimulation of the rates of erythropoiesis observed in these patients.
The studies of anephric patients with long histories of chronic uremia must be interpreted cautiously. The fact that in these patients erythropoiesis was no worse than in severe chronic uremics, such as Patients 5 and 6, should be evaluated in the light of the physiological significance of nephrectomy in such patients. A review of the total kidney weight (Table I ) and renal morphology of the chronic uremics and of the renoprival chronic uremics reveals that the surgeon usually removed mere remnants of renal tissue. These anephric patients had performed a gradual and partial autonephrectorny during the years before surgery. If the kidney is a prime source of erythropoietin, whatever secondary sources of erythropoietin might have been available were allowed adequate time to rise. On the contrary, Patient 4 and the patient studied by Rees and his colleagues (35) had been entirely normal before nephrectomy. The increased rate of erythropoiesis observed shortly after nephrectomy in these patients militates more strongly against an exclusive renal role than do the results in the other patients.
Summary
Erythropoiesis has been measured in four renoprival patients. These patients maintained hemoglobin concentrations within the range of 7 to 9 g per 100 ml of blood in the presence of mild hemolysis. Further, the response of one patient to hypoxia, although diminished, persisted in the absence of the kidney. In another patient, an increased rate of red cell production was noted. It follows that man is not totally dependent upon a renal source of erythropoietin for his red cell production.
